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  Misali Island, one of the first conservation areas in Zanzibar, is considered an 
important nesting ground for the Green and Hawksbill turtles. This study was conducted 
to present results on the nesting and hatching trends on Misali Island by using data 
collected since 2002. Thorough statistical analyses were used on these data in order to 
find patterns in the nesting trends of these two species, and identify any significant 
differences that have occurred over the years. Overall, there has been a steady decline in 
the number of nesting and hatching events, but no statistically significant trends were 
found in terms of any major differences in the numbers. However, the average success 
rates of all nesting locations at Misali were all found to be over 70%, and there was a 
significant difference between Mpapaini beach when compared with all other nesting 
locations with regards to numbers of nests. These findings, along with the constant level 
of turtle activities, demonstrate the importance of Misali Island as a suitable key nesting 
site.  These results can be used to determine the effectiveness of the current conservation 
efforts and legislation implementations that have been done regarding the population of 












  Sea turtles, one of the more ancient forms of extant life, have been around for 200 
million years (Ripple, 1996). All seven marine turtle species are found within the 
Chelonioidea superfamily which can be divided into two separate families; Cheloniidae 
containing the species with hard shells or carapace and Dermochelyidae comprised of the 
sole soft shells species, Leatherback turtle (Dermochelys coriacea). Five species of turtle 
are found within the West Indian Ocean (WIO); Hawksbill (Eretmochelys imbricata), 
Green (Chelonia mydas), Olive Ridley (Lepidochelys olivacea), Loggerhead (Caretta 
caretta), and Leatherback (Dermochelys coriacea) turtles. However, only two of these 
species are known to nest within Tanzania, the Hawksbill and Green turtles (Richmond, 
2002). Marine turtles play a fundamental role in the ocean ecosystems by balancing 
marine food webs, helping with nutrient cycling from water to land, and supplying key 
habitats for marine species by maintaining healthy seagrass bed and reef environments. 
Specifically, Green turtles are involved with the maintenance of healthy seagrass beds 
and when they graze they increase both the productivity and the nutrient content found in 
seagrass blades. Losing this species can result in a loss of productivity for the food webs, 
and this will have an impact on commercially exploited fish. Hawksbill turtles are 
specialized with their beak-like mouths to forage on marine sponges. This enables them 
to prevent sponges from dominating reef structures, therefore, they have a big impact on 
the coral reef ecosystems and structures (Wilson, 2010). 
Life cycle 
  Sea turtles begin life by breaking through their egg shells using a sharp temporary 
tooth called a caruncle which falls off shortly after hatching (Miller, 1997). The 
hatchlings then dig their way out of the sand and rush towards the main source of light, 
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the ocean horizon (Muir, 2005). The journey from nest to sea is dangerous. Predators and 
disorientation pose the main threats. Only an estimated 1% of hatchlings make it to the 
sea and survive long enough to reproduce (Forbes, 1992). After reaching the sea, 
Hawksbill and Green turtles enter an oceanic developmental stage. During this phase the 
young juveniles float in the open ocean in waters deeper than 200 meters and feed on 
floating marine organisms (Bolton 2013; Richmond 2002). After learning buoyancy 
control larger juveniles of both species undergo an ontogenetic shift, from the oceanic 
pelagic to semipelagic lifestyle to shallower neritic waters with depths less than 200 
meters and benthic feeding habits (Bolton, 2013; Richmond, 2002). At this stage, 
Hawksbill turtles continue to be carnivorous, feeding on benthic marine invertebrates, 
particularly marine sponges, while Green turtles switch from an omnivorous diet to an 
herbivorous one, feeding on seagrass and algae (Richmond, 2002). 
  Sea turtles display delayed sexual maturity, reproducing for the first time between 
the ages of 20 and 50 years old (Muir, 2005). Reproduction for sea turtles is a costly 
activity requiring a high energy investment and can last more than 10 hours (Muir, 2005). 
Most species reproduce once every two to five years. Turtles migrate to breeding grounds 
in the shallow waters offshore of nesting beaches and return to feeding grounds after the 
season ends. Sometimes these migrations cover long distances. Hawksbill turtles tend to 
reproduce during the period between December and February while Green turtles breed 
between June to September (Forbes, 1992). During the breeding season, females and 
males mate with multiple partners. Females tend to return to the beach they were born on 
to lay their eggs, a phenomenon called natal homing. Marine turtle females can store 
sperm for the entire season and lay multiple clutches fertilized from the same sperm 
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(Phillips et al., 2013; Muir, 2005). This storage appears to be used to offset the costs of 
re-mating rather than for sexual selection in the case of multiple paternity (Phillips et al., 
2013). Turtles require nesting sites with deep, fine, moist sand above the water table and 
high tide levels (Muir, 2005). Once a site is picked, the females dig a body pit followed 
by the excavation of an egg chamber. After depositing the eggs in the egg chamber the 
nesting female fills the hole in with sand and returns to the ocean (Muir, 2005). 
Hatchlings emerge after an incubation time of approximately 2 months (Davenport, 
1996). The exact incubation time depends on a number of factors including temperature 
and gas exchange rates within the nest. 
Taxonomic Identification (see Appendix A) 
Green Turtle 
  The length of a Green turtle can go up to 140cm and their weight ranges from 
120kg and 208kg. The general characteristics of a Green turtle include: a smooth 
carapace with non-overlapping, thin scutes (four pairs of costal scutes); a single claw on 
each of the rear flippers; and an anteriorly rounded and small head (with one pair of 
prefrontal scales). The color of the carapace in the adults ranges from black or dark 
brown to a greenish-brown, accompanied with lighter colored streakings. The average 
straight carapace length is 120cm. For hatchlings, their carapace colors are usually black 
or blue-black, and their forelimbs and head scales are outlined in white (Eckert et al., 
1999; Richmond, 2002). 
  In terms of their nest and track identification, the track width is typically around 
100-130cm and their preferred beach types range from small cove beaches to large, open 
ones. The egg diameters range from 40-46cm and the clutch size is, on average, between 
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110 and 130. Their nesting geographic distributions are tropical and subtropical beaches 
in all oceans, including the Atlantic, Pacific, and Indian Oceans alongside the 
Mediterranean and Red Seas (Eckert et al., 1999). 
Hawksbill turtle 
  The length of a Hawksbill turtle is between 60cm and 90cm, and their weight is 
usually around 50kg. The biggest distinguishing feature of the Hawksbill turtles is their 
thick, overlapping carapace scutes. In adults, the coloring is a translucent amber, 
alongside patterns of black, reddish-brown and yellow. In hatchlings, the carapace color 
is brown and each scale will have a large dark spot. The carapace shape is oval with a 
serrated posterior margin, and the carapace contains four pairs of costal scutes. The 
straight carapace length is approximately 90cm. Hawksbill turtles also contain two claws 
on each limb. Their heads are relatively narrow and pointed; with a bird-like beak. They 
also contain two pairs of prefrontal scales, yellow in color, with a black mark in the 
middle of each of them (Eckert et al., 1999; Richmond, 2002) 
  Their track width is usually smaller than the Green turtles, typically being 70-
85cm. Hawksbills often nest under overhanging vegetation and prefer almost exclusively 
tropical and narrow beaches on islands, or mainland shores with reefs that help to 
obstruct offshore approaches. The egg diameter ranges from 32-36mm and the average 
clutch size is highly variable, ranging from 70 to 180. The geographic location of their 
nesting beaches are tropical mainland or island beaches in the Atlantic, Pacific and Indian 
Oceans, and the Red Sea. The largest remaining populations are commonly occurring in 





  It is widely recognized that marine turtles have been, and continue to be, faced 
with numerous natural and anthropogenic threats, in both the terrestrial and marine 
phases of their life cycle (Bourjea et al., 2008). Human pressures account for an 
estimated 85% of turtle mortalities (Muir, 2005). Zanzibar was also once known as the 
major clearing house for turtle shells, due to a long history of sea turtle utilization in this 
area (Pharaoh et al., 2003). Major threats to marine turtles in Zanzibar are as follows: 
incidental capture in commercial prawn trawlers and gillnets; subsistence harvesting of 
turtles, along with their eggs; tourism development and seasonal fisher camps that cause 
disturbance with nesting beaches; degradation of coral reef and seagrass habitats from 
trawling and destructive fishing gears; lack of adequate law enforcements; non-human 
predation such as ghost crabs; and coastal erosion (Muir, 2005).  
  Inadequate law enforcement is seen as a key issue in Zanzibar and nesting female 
marine turtles are very susceptible to human exploitation due to the lengthy nesting 
process, and risk getting slaughtered for their meat and eggs. Egg poaching leads to a 
decrease in the population numbers which, coupled with marine turtles’ low reproduction 
rate, is a major cause for concern (Muir, 2005). Moreover, the availability of suitable 
nesting sites is decreasing. Due to tourism development and the appearance of seasonal 
fishing camps, there has been disruption of key nesting sites. In particular, most hotels do 
not follow the 30m setback limit (Muir, 2005) and lighting from such developments can 
cause disorientation to nesting females and hatchlings (Hirth, 1971). An increase of 
seasonal fishing camps, especially on small offshore islands, has also had an impact on 
the nesting frequency and marine turtle behavior. 
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  Marine turtles rely on healthy coral reef and seagrass bed conditions for food and 
shelter. However, due to the illegal and destructive fishing practices that occur in 
Tanzania, coral reef habitats have undergone severe damage, and the use of commercial 
prawn trawlers continues to destroy the seagrass beds (Semesi et al., 2001). Incidental 
catch in trawling nets are a highly recognized contributor to marine turtle mortalities 
(Muir, 2005). Zanzibar has an incidental gillnet catch rate of 6-10 turtles per month 
(Bourjea et al., 2008). Moreover, trawling activity is heavily concentrated in nearshore 
shallow waters, and several intensively trawled waters are close to both feeding areas and 
major nesting beaches of marine turtles (Muir, 2005). The degradation of seagrass beds is 
another effect of trawling since it causes physical uprooting of seagrass plants (Semesi et 
al., 2001), and increases the water turbidity to a point where it affects the ability for 
seagrasses to photosynthesize (Eckert et al., 1999). 
  Furthermore, a high rate of population growth, industrial developments and urban 
expansion has led to increasing levels of pollution, particularly with discharge of 
untreated sewage and agrochemicals. This pollution can cause eutrophication, which will 
result in seagrass and coral reef mortality, further threatening foraging habitats of the 
marine turtles (Eckert et al., 1999). Human waste, such as discarded nets and plastics, are 
also a threat because marine turtles can become entangled in them whilst foraging or 
emerging for nesting, and drown (Pharaoh et al., 2003). Moreover, plastics resemble 
jellyfish and can be mistakenly consumed by some marine turtle species, and, once 
ingested, it can result in death (Hirth, 1971).  
  Coastal erosion can cause difficulties for a female marine turtle to nest; the eggs 
can sometimes also be inundated. It has been documented that the coastline of Zanzibar is 
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eroding at a rate of 1-3 meters per year, threatening areas such as Nungwi and Mnemba 
Island (Khatib, 1998). Non-human predation is a major threat to turtle hatchlings. 
Animals such as ghost crabs and Indian house crows prey on hatchlings once they emerge 
from their nest and other species such as monitor lizards and dogs can sometimes dig up 
the eggs. Moreover, once the hatchlings have reached the ocean, they are subjected to 
being eaten by larger fish (Muir, 2005). 
Study Purpose 
  It has been documented by several authors (Bourjea et al., 2008; Muir, 2005; 
Pharaoh et al., 2003) that there is a lack of information concerning marine turtle 
populations in Zanzibar, which interferes with developments on management and 
conservation approaches. Due to their long life-cycle, late sexual maturation and complex 
migratory patterns, long-term research on marine turtles is required in order to provide 
accurate information on the population size and trends. This critical information can 
enable effective prioritization of resources and conservation of vital habitats. Muir has 
also strongly advised the documentation of nesting activities, calculation of hatching 
success and keeping a record of annual mortality. To help ensure that Misali island 
continues to be a priority for management and conservation approaches, this area's 
importance as a key breeding and nesting ground for marine turtles must be 
demonstrated. Therefore, the purpose of this study is to provide information on nesting 
trends at Misali, compiled from over ten years’ worth of data. Specifically, the question 
that this study aims to answer is the following: have there been any significant 
differences in nesting trends, hatching success and interspecies comparison at Misali 





  In 1996, the Misali Island Conservation Project was established to begin 
conservation of the marine and terrestrial ecosystems at Misali Island, Pemba, with 
ecotourism and fishing activities to provide income. The Commission for Natural 
Resources started the project with support and funding from the Environment and 
Development Group (EDG) and European Union respectively. On May 22nd, 1998 
Misali Island Marine Conservation Area (MIMCA) was established under both the 
forestry and fisheries legislation (MANREC, 2005; Abdullah et al., 2000). The Misali 
island conservation association (MICA), an NGO, was added to encourage community 
involvement in the management of MIMCA and increase the livelihoods of communities 
utilizing the area's natural resources (MANREC, 2005; Abdullah et al., 2000). The 
association allowed for input on the management of the island from representatives from 
local communities, the NGO, and government officials as part of a central management 
committee (Abdullah et al., 2000). On September 23rd 2005, management of Misali 
Island changed hands with the establishment of the Pemba Channel Conservation Area 
(PeCCA) as part of the Fishing Act put forth by the Zanzibar Revolutionary Government. 
The new, larger conservation area now covers 42 nautical miles, stretching along the west 
coast of Pemba in a 2 mile wide band. The government, in cooperation with local 
communities, oversees the management of PeCCA (Grimsditch et al., 2009).  
   The conservation area covers a total of 21.58km2: the marine area constitutes 
20.68km2 and the terrestrial area constitutes 0.90km2. This conservation area is divided 
into two main zones - a non-extractive use and an extractive use zone (MANREC, 2005). 
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The non-extractive use zone is 1.4km2 (8.5% of the total area) and is located on the west 
of the island. This is a vital area that contains turtle nesting beaches and coral reefs. The 
key nesting site, Mpapaini (turtle beach), is located here and no camping activities are 
allowed. Moreover, this zone ensures the fish stocks are given appropriate time to 
replenish and recover. However, non-extractive activities are permitted in this area 
including snorkelling, swimming, diving, boating and scientific research (Abdullah et al., 
2000). The extractive use zone is 19.3km2 (89.9% of the total area) and all legal fishing is 
allowed in this area. Two fishermen camping areas (Mbuyuni and Mkwajuni) are also 
designated in this zone (MANREC, 2005).  
  The fisheries of Misali are artisanal. Fishermen use equipment such as traps, nets, 
beach seining, hand lines, gill netting, seine netting and pointed sticks (Abdullah et al., 
2000). Only certain fishing methods are allowed under PeCCA's regulations due to the 
destructive or harmful nature of some traditional methods (Grimsditch et al., 2009). Four 
rangers based on Misali Island are responsible for patrolling the Pemba channel, 
enforcing PeCCA's fishing policies and preventing the use of illegal techniques. 
However, challenges due to underfunding, limited manpower and lack of proper markers 
to delineate the perimeter of the no-take zone, limit the effectiveness of enforcements 










Figure 1: Map showing the location of Misali relative to Pemba. 
(http://www.tanzaniayachts.com/about-pemba.shtml) 
Location 
  The Zanzibar Archipelago is comprised of two main islands: Unguja and Pemba. 
Pemba Island forms the Northern part of the archipelago. Misali Island is located 10km 
off the West Coast of Pemba Island (at 5°14.451’S, 39° 36.181’ E) as seen in Figure 1. 
Misali is made up of ancient raised coral reef and is forested. The size of the island is 
approximately 0.9m2. Misali is surrounded by a 9.4km ring of coral growth and contains 
high biodiversity levels: 42 hard corals and over 200 fish species. Some endemic Pemban 




  The climate is tropical and is affected by the two monsoon periods, known as 
Kaskazi and Kusi. Kaskazi, the Northeast monsoon, lasts between December and March 
(where the trade winds are blowing from the northeast). Kusi, Southeast monsoon, lasts 
between April and September (where the trade winds are blowing from the southeast). 
The Northeast monsoon usually is characterized as having lower wind speeds, higher sea 
surface temperatures and calmer seas. On the other hand, the Southeast monsoon is 
characterized by high wind speeds, lower sea surface temperatures and rougher seas  
(Grimsditch et al., 2009). The mean rainfall is approximately 1,860mm per annum and 
the terrestrial temperature ranges between 21℃ and 34℃ (Beentje, 1993). 
Human Habitation 
  Aside from the concrete house where the patrol rangers reside, there is currently 
no other permanent human habitation at Misali Island. The fishermen coming from 
various parts of Pemba camp for two to three weeks of the year on Misali Island 
(Abdullah et al., 2000). Tourists are brought here to enjoy snorkeling and diving 







  The specific turtle nesting sites that were patrolled are shown in Figure 2. There 
were six areas total: Mbuyuni (Baobab) Beach, Mpapaini (Turtle) Beach, Tiwani (People 
of Pemba) Beach, Mkwajuni (Tamarind) Beach, Mkadini (Screw Palm) Beach, and 










Figure 2: Map of Misali Island including specific study sites. 1: Mbuyuni, 2: Mpapaini, 3: 












  Data were collected quantitatively through monitoring any turtle nesting activities 
that occurred during the period this study took place (April 10th, 2016 to April 27th, 
2016). Monitoring was conducted alongside the patrol rangers when they did turtle walks 
to the nesting beaches at Misali: Mpapaini (Turtle Beach), Mkwajuni, Tiwani, Mkadini, 
Bendera and Mbuyuni beach. The patrols consisted of walking the lengths of these 
beaches looking for evidence of recent turtle nests, hatched nests and poaching or other 
forms of disturbances. If a recently hatched nest was located, the rangers would dig up 
the nest to count the number of successful and unsuccessful hatchings and release any 
trapped hatchlings. The specific timing of the patrols varied daily and was weather-
dependent, however, it generally took place in the mornings. All data collected would get 
recorded into the turtle activity logbook. Types of information collected include: date, 
time and location of the nest, species nesting, carapace diameter and number of 
successful and unsuccessful egg hatchings. 
Data Analysis 
  Statistical analyses were conducted on the data gathered from the turtle activity 
logbook by using the VassarStats website. Due to limited availability, only data dating 
from August 2002 to the present (April, 2016), excluding the year 2008, were used in 
these analyses. The particular trends of interest were changes in frequency of nesting and 
hatching in regards to time and environmental factors, and an interspecies comparison 
between the Green and Hawksbill turtles. Nests lost to inundation, number of nests per 
month, average nests per year, hatching success rates and the beaches with the highest 
frequency of turtle nesting activity were calculated from these data.  
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  Changes in number of nests over time were evaluated both in terms of months and 
years. A linear regression was run on the changes in number of nesting events over the 
years.  
  An interspecies comparison of Green and Hawksbill turtles was done for data on 
number of nests per year, average number of hatching events per year and hatching 
success rate. A line graph was created from the nesting data to show any differences in 
nesting patterns of Green and Hawksbill turtles over the years while an ANOVA test was 
run on both the number of hatching events per year and hatching success rate data. 
  Additionally, nesting location data was used to look at the percentage of nests 
found in each location and differences in nest inundation percentages and hatching 
success rates. ANOVA tests were run on both the percentage of nests found at each site 
and the hatching success rates to determine whether or not differences found between 
locations were statistically significant. Finally, changes in average number of hatching 













  No turtle activity was observed during the fieldwork period (April 10th, 2016 to 
April 27th, 2016). The number of nesting turtles on Misali fluctuated year to year as seen 
in Figure 3, with peaks in 2005 and 2012. A linear regression was run to test for a 
relationship between number of turtle nests and time. No significant correlation between 
the two variables was found as a result of this test (p = 0.1306, r2 = 0.33). Only 33% of 
the variance in number of turtles can be predicted from the independent variable, years. 
In other words no significant changes in numbers of turtles nesting on Misali Island have 












Figure 3: bar graph displays the total number of nests found each year on Misali island from 
2002-2016 (excluding 2008).  
  An interspecies comparison of number of nests as a function of time, shown in 
Figure 4, reveals that Green turtle nests are consistently more numerous than Hawksbill 
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turtle nests. Despite the difference in quantity of nests, both species nesting numbers 
display a similar fluctuating pattern over the years. In general, years with more Green 
turtle nests correspond with years with more Hawksbill turtles and vice versa. Weak 
negative trends are seen in both Green and Hawksbill nest numbers since 2002 with r2 
values of 0.349 and 0.185 respectively. A correlation was then performed on this data and 
a significance was found (p = 0.009, t = 4.021, df = 12). 
Figure 4: bar graph shows the total number of nests found of each species, Green and Hawksbill 




Figure 5: bar graph displays the total number of nests found in each month from August 2002 to 
2016 (excluding 2008). 
  Turtle nesting numbers varied over the course of the years, as shown in Figure 5, 
a graph of the total number of nests found each month over between 2002 and 2016. The 
month with the most nesting events is March. December to May are the months that had 
the highest levels of nesting activity, each month containing more than 15 nesting events 
with an increase during the months from February to May, each with more than 30. The 
period from June to November displays relatively low nesting activity.    
Hatching 
  There were 267 hatching events total and there has been an overall decrease in the 
number of hatching events (Figure 6), which is paralleled with less nesting turtles. 
However, the graph also shows fluctuations in the number, with observable peak years in 
2005 and 2012, where there were 32 and 33 hatching events.  The lowest numbers of 
hatching events were observed in 2009 and 2015, both years containing only nine. It is 
also demonstrated that there are less hatching events seen in the period between 2009 and 


















Figure 7: line graph of the number of hatching events of each species from August 2002 until 
April 2016 (excluding 2008). 
  There were a total of 199 Green turtle and 68 Hawksbill turtle hatching events 
over the past 14 years (excluding the year 2008). The numbers of Green turtle hatching 
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events were higher than the number of Hawksbill hatching events for every year; 
however, a common trend is that there has been an overall decrease in the number of 
hatching events for both species (Figure 7). A one-way ANOVA test was run to 
determine a significance and it was found that there is a significant difference between 
the number of Green and Hawksbill turtle hatching events (p = 0.000189, F-ratio = 18.88, 
df = 1). A one-way ANOVA test was also used to see if there was a significance between 
the hatching success rates of the Hawksbill and Green turtles, and the result was that no 
significance was found (p = 0.111504, F-ratio = 2.55, df = 1). A correlation was then 
done to identify any association between these two species and their hatching events, and 













Figure 8: bar chart of the average success rate of each nesting location for 2002-2016 (excluding 
2008). 
  In terms of locations that had the lowest hatching success rates, Mbuyuni beach 
was the lowest with 74.7% (Figure 8). Hatching success is the percentage of all eggs in 
the nest that hatched (Lolavar and Wyneken, 2015). It is important to note that Bendera 
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and Coral beach had only two nests each for the duration of 2002-2016; therefore, the 
next location that had the highest hatching success rate (87.9%) was Mkadini beach. 
However, Mpapaini beach, aptly named “Turtle Beach”, was the most preferred nesting 
location, hosting the highest number of nests (77.6%) throughout the years 2002-2016 
(Figure 9). Mpapaini beach also had continuous nesting activity every year, which was 
not the case for any other location. Furthermore, after running a one-way ANOVA on the 
significance between the nesting locations, it was shown that Mpapaini is significantly 
different from all other locations, with a p-value of less than 0.0001 for every location it 
was compared with. 
 
Figure 9: Pie chart displays the percentage of turtle nests found in each of the 6 nesting sites 








Table 1: Table of nest inundation events and percent of nest flooded from 2002-2016 
(excluding 2008). 
Year Species 






2003 All Green 3 29 10.3 
2004 
1 Hawksbill, 4 
Green 5 27 18.5 
2005 Green 1 32 3.13 
2007 Unspecified 2 18 11.1 
2009 Green 1 9 11.1 
2011 Green 1 24 4.17 
2014 Green 1 19 5.26 
 
Table 1 shows a summary of the nest inundation events that took place throughout 
2002-2016. Overall, a total of 14 nests were inundated, with 2004 containing the highest 
inundation activity of five nests. A majority of the years only had one inundated nest. 
However, as demonstrated by the “% nest flooded” section, nesting inundation affected 
no more than 20% of the total nests observed, for any of the years. Green turtles also 











Number of Nesting Turtles and Hatching Events 
  There were a total of 290 nesting and 267 hatching events from August 2002 until 
April 2016, excluding 2008. The high variability observed in the numbers of nesting 
turtles on Misali between 2002 and 2016 ranges from 10 to 34 excluding 2002, 2008 and 
2016, due to missing and incomplete data for these years. This pattern corresponds with 
the variability observed with the hatching events, with a peak of 33 in 2012 and a low of 
9 in both 2009 and 2015 (excluding 2002, 2008 and 2016). Even though the number of 
nesting and hatching events are unequal, the number of nesting turtles will end up 
dictating the number of hatching events that could occur. The life cycle of marine turtles 
may be a contributing factor in the observed fluctuation. Due to the high energy and time 
input required to reproduce, both from migration to breeding grounds and the act of 
mating itself which can take more than 10 hours, most species reproduce once every 2 to 
5 years (Forbes, 1992; Muir, 2005). Similar large annual nesting fluctuations have been 
found in studies on Green turtles in the Pacific. These large fluctuations have been found 
to be influenced by environmental variation. Limpus and Nicholls in their 1988 study 
found that Green turtle nesting number variation correlated with an index of the pattern of 
atmospheric pressure, temperature and rainfall called the Southern Oscillation which 
drives the climate in the tropical pacific.  
  The changes in the environment of feeding grounds are reflected in, and drive 
food availability (Hawkes et al., 2009). Marine turtles are non-annual, capital breeders 
and as such, turtles base the decision to mate on an evaluation of energy stores, body 
condition and environmental conditions (Broderick et al., 2003; Hawkes et al., 2009). 
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Turtles spend time between breeding periods accumulating resources for the high energy 
costs of reproduction and associated activities such as migration and fasting at breeding 
grounds (Broderick et al., 2003). Additionally, marine turtles are vulnerable to predation 
both on land and in shallow waters, such as nesting beaches and breeding grounds, 
leading to a strategy of female turtles to lay fewer clutches rather than smaller clutches 
(Broderick et al., 2003). These findings show the impact of climate variations on Green 
turtle breeding patterns. 
  Green turtle nesting numbers have been found to experience larger fluctuations 
due to environmental changes than other species (Broderick et al. 2001 and 2003). Green 
turtles are herbivorous and have nesting number fluctuations more closely correlated with 
environmental changes than species in higher trophic levels such as the carnivorous 
Loggerhead turtles (Broderick et al., 2001). The difference between Green and Hawksbill 
turtle diets, herbivorous and spongivorous respectively, may account for some of the 
differences in annual fluctuations of nesting turtle numbers on top of the difference in 
population sizes. Bourjea et al. listed Misali as one of Tanzania's important marine turtle 
nesting sites in 2008. No statistically significant changes were found in the volume of 
nesting turtles on Misali during the study period indicating that Misali maintains its status 
as a prominent nesting site, emphasizing the importance of continued conservation efforts 
here. Moreover, tourism developments do not appear to be a threat for turtle nesting at 
Misali, due to the current restrictions here. 
 Other than climate change, the impacts of coastal fisheries in Zanzibar could be 
affecting the marine turtle population. Despite strong legislation banning the direct take 
of marine turtles in this region, it was still found to be a huge threat. A study done in the 
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West Indian Ocean region on the level of bycatch for each marine turtle species (Bourjea 
et al., 2008) demonstrated that coastal fisheries, in particular, gillnets, have the biggest 
impact on marine turtle, especially towards Green turtles. Trawlers were also associated 
with having an impact on both the Green and Hawksbill turtles, that both exhibit a more 
coastal behavior. This threat could be another reason for the decline in marine turtles 
coming to nest on Misali Island. Moreover, even though different conservation efforts are 
happening, the lowest mitigation method was found to be fishing gear modifications, 
which only constituted 6% of all the measures (Bourjea et al., 2008). 
Timing of Nesting Season 
  The data collected on Misali turtle nesting indicated that the months of December 
to May have the highest turtle nesting activity. These months correspond with seasons 
found in some previous studies done on Hawksbill and Green turtle breeding seasons, 
however, other studies found conflicting data on the timing of breeding season and 
nesting. These discrepancies in timing of nesting period appear to be due to regional 
specificity of nesting times. The Australian government Great Barrier Reef Marine Park 
Authority found Green turtles breed between October and February and Hawksbill turtles 
from late October to February (Australian government, 2016), both seasons falling within 
the Misali peak months.  However, studies conducted in the Atlantic and Caribbean in 
Canaveral National Seashore, Florida, USA and Guadalupe, French West Indies reported 
findings of Green turtle nesting between May and October (Antworth, 2006). Hawksbill 
nesting occurs between May and October with a peak in July (Kamel and Mrosovsky, 
2005) respectively. These two sources conflict with findings from data collected on 
Misali. The variability in published breeding seasons and the local data collected on 
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Misali indicates that regional differences in Hawksbill and Green turtle breeding seasons 
are present between populations found in the Atlantic and West Indian Oceans.  
  Locally, the monsoon seasons, Kaskazi and Kusi, occurring from December to 
March and April to September respectively, are known to be associated with turtle 
nesting activity. The rains tend to correspond with increased nesting activity with the 
season of Kaskazi and the beginning of Kusi corresponding with peak turtle nesting 
months. Environmental conditions such as rainfall have been found to affect the patterns 
in marine turtles. Marine turtles are capital, non-annual breeders meaning a resource 
threshold or requirement must be met before breeding activities occur (Hawkes et al., 
2009; Broderick et al., 2001 and 2003; Limpus and Nicholls, 1988) possibly fitting with 
association of rainy season and nesting number increases.  
  Climate change is another factor in the timing of nesting season. Higher 
temperatures have been found to influence nesting patterns leading to earlier onset of 
nesting, decrease of inter-nesting interval, earlier peak and change in nesting period 
duration (Hawkes et al., 2009). 
Comparison of Green and Hawksbill Nesting Turtle Numbers 
  Every year Green turtles displayed higher nesting numbers than Hawksbill turtles. 
The consistency of this finding is not surprising due to the larger population of Green 
turtles historically in the region. Green turtles are reportedly the most populous and 
widely distributed out of the five marine turtle species in the WIO (Muir 2005). The low 
Hawksbill turtle population in the region can be attributed to intense historical and 
continued exploitation (Meylan and Donnelly, 1999; Muir, 2005). On top of the 
exploitation for subsistence, experienced by all marine turtle species as a source of 
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protein from their meat and eggs, Hawksbill turtles have been exploited for the patterned 
scutes of their carapace and plastron called tortoiseshell or bekko (Muir, 2005; Meylan 
and Donnelly, 1999). Tortoiseshell was valued on par with materials such as ivory, gold, 
gems, rhinoceros horn and used in the manufacture of combs, brooches and other jewelry 
as well as inlays in woodworking (Meylan and Donnelly, 1999).  
  Exploitation dates back to the beginning of the 15th century BC when 
tortoiseshell was treasured by the Egyptians, Arabs, Romans and Chinese (Meylan and 
Donnelly, 1999). The WIO has been a major site of tortoiseshell export from Kenya, 
Tanzania, Somalia, Maldives, Ethiopia, Madagascar, Reunion, and Comoros with 
Zanzibar being a key exporter dating back to the 1st century AD mainly to Japan and 
Hong Kong (Meylan and Donnelly, 1999; Muir, 2005). The effects of this sustained, 
intense and long lasting exploitation of Hawksbills, both locally and worldwide, has 
profoundly impacted the population size and factors into the differences seen between 
Green and Hawksbill turtle nesting numbers today on Misali. The nesting location 
preferences for both the Green and Hawksbill turtles were very similar, with Mpapaini 
hosting more than 75% of the nests from both species. Hawksbill turtles were the only 
species that nested at Bendera beach and Coral beach, whilst only Green turtle nests were 
found at Mkadini. This could be due to random chance or difference in the structure of 
the island in previous years. 
Green and Hawksbill Turtle Hatching Comparisons 
  Significant differences were found between the number of Green and Hawksbill 
turtles, and their hatching activities. It was also demonstrated that there seemed to be a 
noticeable similarity between the trends of the Green and Hawksbill turtles between the 
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years; when the number of Green turtles was increasing or decreasing, the same pattern 
was happening to the number of Hawksbill turtles. This was seen with the number of 
hatching events from each species as well.  Moreover, there were significant correlations 
between the number of Green and Hawksbill turtles that nested, and between the numbers 
of hatching events from each species. This means that there is a strong association 
between these two variables, which suggests that there is an independent variable 
involved that could have resulted in these correlations. The environment can have a big 
impact on the eggs. In particular, marine turtle eggs are highly sensitive to temperature 
changes. Embryos that incubate at higher temperatures become females whilst those at 
lower temperatures end up becoming males. There is something known as the 'pivotal 
temperature', which is the point where 50% of either sex are produced. The pivotal 
temperature varies slightly between species, but it is commonly around 28 to 31 °C 
(Hawkes et al., 2009). The most current findings suggest that the pivotal temperatures are 
29.2 °C for the Green turtle (Godfrey and Mrosovsky, 2006) and 29.7°C for the 
Hawksbill turtle (Godfrey et al., 1999). Moreover, if temperatures rise above a certain 
threshold for successful development, embryonic death can happen. This temperature is 
approximately 33°C (Witt et al., 2010).  Therefore, environmental conditions might also 
be affecting hatching activities. 
  Previous studies have demonstrated the impact of moisture, through rainfall, on 
nesting environments and how it can have an effect on hatchling size and sex 
determination. Nests that experienced cooler sand temperatures were correlated with 
heavy rainfall events, whilst periods of little to no rainfall corresponded with warm air 
temperatures and increasing nest temperatures (Lolavar and Wyneken, 2015). In addition, 
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Segura and Cajade also determined in another study that sand temperatures do increase 
with less rainfall. Following from this, it was noted that nests that experienced cooler 
temperatures from heavier rainfall events had a male-biased sex ratio (Lolavar and 
Wyneken, 2015). In a study conducted in Suriname, there was an increase in male 
hatchlings for both the Green and Leatherback turtle nests during the months that had 
high rainfall activity, April and May (Godfrey et al., 1996). These findings could have 
implications on the future of the sex ratios of the hatchlings at Misali during the monsoon 
seasons, compared with the dry ones.  
Nesting Locations 
   All the nesting locations had an average success rate higher than 70%, with the 
lowest being 74.7% at Mbuyuni. The only area of the island that did not host any nests 
was the south side, which also was a very rocky area and, therefore, not under the ideal 
conditions for a nest (Muir, 2005). The success rate at Mbuyuni can be explained by the 
heavy traffic of people and boats in this area, compared to the other locations. Mbuyuni 
beach is the beach that tourists arrive at when they come to Misali. Fishermen also work 
and fish very close to this beach. Therefore, even though most of these activities would 
be occurring in the day, once the female turtles have laid their eggs at night, the eggs and, 
eventually, hatchlings, will be exposed to these disturbances. On the other hand, the sand 
is appropriate, and there are some overhanging vegetation, thus, even though this area 
had the lowest success rate, it was the second most populous, having hosted 8.6% of nests 
from 2002.  
 Nesting Inundation 
  Nesting inundation is not currently a big issue at Misali, further showing the 
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importance of continuing conservation efforts here. There were seven years total that 
experienced nesting inundation, and for the two most recent ones, in 2011 and 2014, it 
affected only one nest total for each year. However, it appears that nest inundations have 
affected more Green turtle nests than the Hawksbill turtles, indicating that the Green 
turtles might be nesting closer to the high water mark than the Hawksbill. This 
corresponds with how Hawksbill turtles prefer nesting under overhanging vegetation 
(Eckert et al., 1999), which were located further away from the watermark and, therefore, 
have a smaller chance of being affected by nesting inundations. 
  Climate change could also have an effect on nesting inundations. The global mean 
ocean temperatures are approximately 0.7°C warmer than any other point during the last 
420,000 years, and this warming is expected to continue increasing with increasing level 
of greenhouse gas emissions. 80% of this extra warmth will most likely get absorbed by 
the oceans, which will cause thermal expansion and result in a 18-60cm sea level rise by 
2100 (Hawkes et al., 2009). Losses of nesting locations have already been reported, due 
to rises in the sea level, from some areas in the world. In the northwestern Hawaiian 
Islands, a study (Baker et al., 2006) demonstrated that some previously key nesting areas 
have already become submerged, and it was found that up to 40% of the remaining Green 
turtle nesting beaches could become flooded with a 0.9m sea level rise. Similar losses of 
nesting beaches for the Hawksbill turtle have also been documented (Hawkes et al., 
2009). Due to this, the role Misali island will play into providing nesting sites for both the 
Green and Hawksbill turtle is crucial, since there will be a decrease in availability of 





Sources of Error 
  The discrepancy between the number of hatching and nesting events (267 and 290 
respectively) indicates the presence of error in data collection from unobserved nesting 
and hatching activities. Sources of this error include inconsistency of patrols due to 
weather and tidal conditions, and turtle tracks being washed away by rain. Additionally, 
inaccuracies in species identification (unless nesting turtle was seen) are inherent in 
identifications based on tracks and number of eggs. Data availability presented another 
obstacle in this study. Due to missing records, only data from August 2002 to April 2016 














  Turtle nesting and hatching data collected on Misali since 2002 were analyzed in 
order to observe any changes or trends in turtle activity over the years. Continuous 
monitoring of turtle activities have been carried out by the rangers on Misali, who 
execute daily patrols looking for signs of turtle nesting and hatching events. Analysis of 
data collected during these walks was conducted using one-way ANOVA tests, linear 
regression and correlations. This study has found that the numbers of both Green and 
Hawksbill turtles nesting and hatching at Misali show no statistically significant changes 
over the duration of the study period, however, a general weak negative trend was found. 
A one-way ANOVA of numbers of nests at each nesting location found a statistically 
significant difference between Mpapaini, the site of the vast majority of nests, and all 
other nesting locations (p-value < 0.0001). Green turtle nesting and hatching events were 
consistently more numerous than Hawksbills; however, both displayed similar patterns of 
large annual fluctuations. Green and Hawksbill nesting and hatching numbers were 
correlated, indicating the presence of a third variable causing the fluctuations in both 
species. The consistent level of turtle nesting activity in the past 14 years, and their 
success rates, illustrate the importance of the beaches of Misali as nesting locations for 
both the Green and Hawksbill turtles. Marine turtles currently face a number of threats 
from anthropogenic activities, such as bycatch, poaching, and environmental changes, 
such as sea level rise and increased temperatures due to climate change, making 





  A continuation of monitoring practices to establish a baseline and observe 
changes over time in the populations of both the Green and Hawksbill turtles is strongly 
recommended. In addition to the continuation of current monitoring practices, the 
following changes are recommended to increase the accuracy of data collected: 
standardization of current methods utilizing a data sheet, clipboard and measuring tape to 
be brought on all patrols, all measurements to be taken using the metric system, 
consistent recording in all categories of the logbook, and consistent daily patrols. One 
way to facilitate consistent patrols could be to create trails that provide access to all of the 
nesting beaches regardless of tidal conditions. Moreover, recording any ‘false crawls” 
(female turtles that come to land but decide not to nest) could also be beneficial. 
Digitalization of records is suggested to prevent further data loss. The addition of 
measurements of environmental factors such as sand temperatures of nests and water 
temperatures are recommended to allow for future research into the impacts of 
environmental factors on turtle nesting patterns. In particular, looking at correlations with 
ENSO cycle indices can help to provide a more comprehensive idea of the impact of 
climate and weather conditions on marine turtles.  
  In terms of involving human-based threats, research on the rates of accidental 
bycatch is highly encouraged to obtain a more complete understanding of the effect of 
fisheries on the marine turtle populations. This research can be done through interviews 
with local fishermen on the gear they use and what is done with any organisms caught 
along with other exploitation measures and mortality rates.  
  It is also recommended that there be further education and training of rangers on 
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new methods of turtle monitoring methods, nest relocation, and turtle tagging to begin 
monitoring return rates of nesting females. Implementation of this recommendation 
would require an input of funding and resources. A similar program was proposed by 
SeaSense, a Tanzanian NGO, in April 2007 requiring $16,000, however, funding and 
implementation have yet to occur. Development of materials for the visitor center located 
on Misali Island can be useful in educating tourists and visitors on the local ecology, 
particularly of the marine turtles, the current conservation efforts and research projects, 
how collected fees are being used, and the jobs of the rangers. Along with teaching 
tourists, beginning education programs on ecological importance of turtles and the 
current conservation efforts for the local schoolchildren could also be beneficial. 
  Finally, increasing the number of employed rangers, adding more ranger stations 
(one on both the northern and southern ends of Pemba), increasing the number of of boats 
available for patrols, establishment of a clearly defined border for the no take zone, and 
consistent enforcement of fines for illegal activities are encouraged in order to make 
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Appendix B: Turtle data August 2002 – April 2016. Excluding 2008 
Nesting      
Number Date Location Time Species Turtle track length 
2002      
25 17/08/02 Mpapaini 04:00:00 PM Green 48 
26 30/08/02 Mpapaini Morning Green 41 
27 31/08/02 Mkadini Morning Green 40 
28 13/09/02 Mkadini 06:30:00 AM Green 45 
29 14/09/02 Mpapaini Morning Green 45 
30 14/09/02 Mpapaini Morning Green 45 
31 27/09/02 Mpapaini Morning Green 36 
32 27/09/02 Mkadini Morning Green 40 
33 11/10/02 Mpapaini Morning Green 45 
34 23/10/02 Mkadini Morning Green 40 
35 12/11/02 Mbuyuni 02:00:00 PM Hawksbill 28 
36 01/12/02 Mpapaini Morning Green 46 
37 03/12/02 Mbuyuni Morning Hawksbill 32 
38 05/12/02 Mpapaini Morning Hawksbill 25 
39 13/12/02 Mpapaini Afternoon Hawksbill 28 
40 15/12/02 Mbuyuni Morning Hawksbill 29 
41 30/12/02 Mpapaini Night Hawksbill 28 
 
2003      
1 08/01/03 Mpapaini Evening Hawksbill 26 
2 26/01/03 Mpapaini Morning Green 39 
3 02/02/03 Mpapaini Morning Green 37 
4 07/02/03 Mpapaini Morning Green 47 
5 19/02/03 Mpapaini Morning Green 55 
6 21/02/03 Mpapaini Morning Hawksbill 28 
7 21/02/03 Mpapaini Morning Hawksbill 40 
8 23/02/03 Tiwani Evening Green 44 
9 24/02/02 Tiwani Evening Green 42 
10 01/03/03 Mpapaini Morning Green 44 
11 08/03/03 Mpapaini Morning Green 40 
12 10/03/03 Mpapaini Morning Green 43 
13 22/03/03 Tiwani Morning Green 41 
14 24/03/03 Mpapaini Evening Green 44 
15 31/03/03 Mpapaini 07:30:00 AM Green 40 
16 04/04/03 Tiwani 07:00:00 AM Green 38 
17 05/04/03 Tiwani Morning Green 40 
18 10/04/03 Mpapaini 07:00:00 AM Green 39 
44 
 
19 10/04/03 Mpapaini Night Green 39 
20 12/04/03 Tiwani Morning Green 40 
21 15/04/03 Mpapaini Morning Green 38 
22 26/04/03 Tiwani Evening Green 39 
23 28/04/03 Tiwani Morning Hawksbill 28 
24 28/04/03 Tiwani Morning Green 40 
25 04/05/03 Mpapaini Morning Hawksbill 29 
26 05/05/03 Tiwani Afternoon Green 44 
27 20/05/03 Tiwani Evening Green 44 
28 14/06/03 Tiwani Morning Hawksbill 34 
29 19/12/03 Mbuyuni Evening Green 34 
30 27/12/03 Mpapaini Morning Green 34 
 
2004 
     
1 06/01/04 Bendera Beach Night Hawksbill 28 
2 11/01/04 Mpapaini Morning Green 28 
3 20/01/04 Coral Corridor Morning Hawksbill 26 
4 24/01/04 Coral Corridor Morning Hawksbill 28 
5 25/01/04 Mbuyuni Night Hawksbill 31 
6 26/01/04 Mbuyuni Night Green 42 
7 09/02/04 Mpapaini Morning Green 34 
8 27/02/04 Mbuyuni Morning Hawksbill 28 
9 28/02/04 Mpapaini Night Green 45 
10 28/02/04 Mpapaini Night Hawksbill 26 
11 11/03/04 Mpapaini Morning Green 45 
12 19/03/04 Mpapaini Night Green 45 
13 23/03/04 Mpapaini Night Hawksbill 30 
14 26/03/04 Mpapaini Night Green 42 
15 31/03/04 Mpapaini Night Green 34 
16 03/04/04 Mpapaini Morning Green 32 
17 04/04/04 Mpapaini Morning Green 30 
18 13/04/04 Mpapaini Morning Green 46 
19 18/04/04 Mpapaini Morning Green 38 
20 25/04/04 Mpapaini Night Green 36 
21 26/04/04 Mpapaini Morning Hawksbill 32 
22 11/05/04 Mpapaini Morning Green 39 
23 24/05/04 Mpapaini Morning Green 36 
24 05/06/04 Mpapaini Morning Hawksbill 28 
25 05/06/04 Mpapaini Morning Green 40 
26 14/12/04 Mbuyuni Night Green 40 
27 15/12/04 Mpapaini Night Green 47 
28 20/12/04 Mpapaini Night Green 29 
29 25/12/04 Mbuyuni Night Green 50 





     
1 06/01/05 Mpapaini Night Hawksbill 28 
2 08/01/05 Mpapaini Night Green 48 
3 10/01/05 Mpapaini Dawn Green 40 
4 19/01/05 Mangrove beach Night Hawksbill 32 
5 21/01/05 Mpapaini Dawn Green 46 
6 23/01/05 Mpapaini Dawn Hawksbill 28 
7 03/02/05 Mpapaini Night Green 37 
8 04/02/05 Mpapaini Night Green 38 
9 01/03/05 Mpapaini Night Green 38 
10 14/03/05 Mpapaini Evening Hawksbill 28 
11 17/03/05 Tiwani Night Green 40 
12 18/03/05 Mpapaini Night Hawksbill 36 
13 20/03/05 Mpapaini Night Hawksbill 28 
14 04/04/05 Mpapaini Morning Green 43 
15 09/04/05 Mpapaini Night Green 40 
16 12/04/05 Tiwani Night Green 42 
17 16/04/05 Mpapaini Night Green 44 
18 19/04/05 Tiwani Night Green 37 
19 02/05/05 Mpapaini Morning Green 36 
20 16/05/05 Mpapaini Night Green 44 
21 28/05/05 Mpapaini Morning Green 35 
22 28/06/05 Mpapaini Morning Green 36 
23 10/08/05 Mkadini Morning Green 38 
24 26/08/05 Mkadini Morning Green 48 
25 27/08/05 Mkadini Evening Green 44 
26 24/09/05 Mkadini Morning Green 44 
27 26/09/05 Mkadini Morning Green 46 
28 16/10/05 Mpapaini Morning Green 39 
29 07/11/05 Mkadini Night Green 40 
30 10/11/05 Mpapaini Night Hawksbill 28 
31 24/11/05 Mpapaini Morning Hawksbill 28 
32 27/11/05 Mkadini Evening Green 38 
33 04/12/05 Mpapaini Morning Green 36 
34 05/12/05 Mkadini Morning Green 38 
 
2006      
1 06/01/06 Mpapaini Morning Hawksbill 28 
2 08/02/06 Mpapaini Night Hawksbill 28 
3 09/02/06 Mpapaini Night Green 38 
4 25/02/06 Mpapaini Night Green 37 
5 26/02/06 Mpapaini Night Green 37 
6 26/02/06 Mpapaini Night Hawksbill 33 
46 
 
7 27/02/06 Mpapaini Night Green 36 
8 13/03/06 Mpapaini Morning Green 36 
9 21/03/06 Mpapaini Morning Green 40 
10 21/03/06 Mpapaini Morning Green 38 
11 23/03/06 Mpapaini Night Hawksbill 26 
12 25/03/06 Mpapaini Night Green 40 
13 26/03/06 Mpapaini Morning Green 38 
14 10/04/06 Mpapaini Morning Green 38 
15 17/04/06 Mpapaini Morning Green 44 
16 18/04/06 Mpapaini Evening Green 42 
17 01/05/06 Mpapaini Night Green 44 
18 14/05/06 Mpapaini Night Green 40 
19 14/05/06 Mpapaini Night Hawksbill 28 
20 14/05/06 Mpapaini Night Green 40 
21 26/05/06 Mpapaini Morning Green 42 
22 31/05/06 Mpapaini Night Hawksbill 26 
23 02/06/06 Mpapaini Night Green 42 
24 08/06/06 Mpapaini Night Green 40 
25 22/06/06 Mpapaini Night Green 39 
 
2007      
1 07/02/07 Mpapaini Evening Hawksbill 36 
2 03/03/07 Tiwani Night Green 41 
3 06/03/07 Tiwani Night Green 38 
4 06/03/07 Tiwani Morning Hawksbill 26 
5 08/03/07 Tiwani Evening Green 40 
6 10/03/07 Mpapaini Morning Hawksbill 28 
7 18/03/07 Mpapaini Night Green 47 
8 18/03/07 Tiwani Morning Green 42 
9 02/04/07 Mpapaini Evening Green 38 
10 02/04/07 Tiwani Evening Green 36 
11 12/04/07 Mpapaini Night Green 40 
12 24/04/07 Mpapaini Night Green 47 
13 25/04/07 Mpapaini Night Hawksbill 28 
14 26/04/07 Mpapaini Morning Green 38 
15 26/04/07 Mpapaini Night Hawksbill 26 
16 30/04/07 Mpapaini Night Green 40 
17 22/05/07 Mpapaini Night Green 43 
18 26/07/07 Mpapaini Night Green 42 
19 29/07/07 Mpapaini Night Green 40 
20 04/08/07 Mpapaini Night Green 44 
21 21/08/07 Mpapaini Night Green 34 
22 05/09/07 Mpapaini Morning Green 34 
23 05/09/07 Mpapaini Night Green 40 
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24 12/09/07 Mpapaini Night Green 40 
25 06/10/07 Mpapaini Morning Green 40 
26 24/11/07 Mpapaini Night Green 28 
 
2009      
1 15/2/2009 Mpapaini Night Green 44 
2 24/2/2009 Mpapaini Night Green 42 
3 27/2/2009 Mpapaini Night Green 46 
4 04/03/09 Mbuyuni Morning Green 40 
5 14/3/2009 Mpapaini Morning Green 44 
6 14/3/2009 Mpapaini Morning Hawksbill 30 
7 06/04/09 Mpapaini Night Green 40 
8 07/04/09 Mpapaini Night Hawksbill 28 
9 01/05/09 Mpapaini Night Green 36 
10 05/12/09 Mpapaini Night Green 42 
11 26/12/2009 Mpapaini Night Hawksbill 28 
 
2010      
1 08/01/10 Mpapaini Morning Green 46 
2 23/01/10 Mpapaini Night Green 40 
3 20/02/10 Mpapaini Night Green 41 
4 10/03/10 Mpapaini Morning Green 46 
5 14/03/10 Mpapaini Afternoon Green 43 
6 20/03/10 Mpapaini Night Green 36 
7 22/03/10 Mpapaini Night Green 41 
8 27/03/10 Mpapaini Night Green 42 
9 02/05/10 Mpapaini Night Green 39 
10 02/05/10 Mpapaini Night Green 41 
11 14/12/10 Mpapaini Night Green 42 
12 15/12/10 Mpapaini Night Green 40 
13 20/12/10 Mbuyuni Night Green 42 
 
2011      
1 10/01/11 Mpapaini Night Green 41 
2 14/01/11 Mpapaini Night Green 39 
3 15/01/11 Mpapaini Night Green 41 
4 01/02/11 Mpapaini Night Green 40 
5 10/02/11 Mpapaini Night Green 42 
6 20/02/11 Mpapaini Night Hawksbill 29 
7 22/02/11 Mpapaini Night Green 40 
8 05/03/11 Mpapaini Morning Hawksbill 26 
9 08/03/11 Mpapaini Night Green 40 
10 20/03/11 Mpapaini Morning Green 42 
11 21/03/11 Mpapaini Night Green 40 
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12 27/03/11 Mpapaini Morning Hawksbill 30 
13 27/03/11 Mpapaini Night Green 36 
14 28/03/11 Mpapaini Night Green 40 
15 29/03/11 Mpapaini Night Hawksbill 29 
16 10/04/11 Mpapaini Night Hawksbill 28 
17 21/04/11 Mpapaini Night Green 42 
18 26/04/11 Mpapaini Night Green 40 
19 07/05/11 Mpapaini Morning Green 42 
20 08/07/11 Mbuyuni Night Green 46 
21 19/08/11 Mpapaini Morning Green 36 
22 21/12/11 Mbuyuni Evening Green 34 
 
2012      
1 04/01/12 Mpapaini Night Green 41 
2 04/01/12 Mbuyuni Night Hawksbill 36 
3 15/01/12 Mpapaini Morning Hawksbill 34 
4 17/01/12 Mpapaini Night Green 38 
5 17/01/12 Mpapaini Night Green 40 
6 05/02/12 Mbuyuni Night Hawksbill 29 
7 24/02/12 Mpapaini Night Hawksbill 29 
8 04/03/12 Mpapaini Morning Green 40 
9 10/03/12 Mpapaini Night Green 41 
10 12/03/12 Mkadini Night Green 44 
11 21/03/12 Mpapaini Night Green 40 
12 25/03/12 Mpapaini Night Green 42 
13 06/04/12 Mbuyuni Night Hawksbill 30 
14 28/04/12 Mpapaini Night Green 40 
15 02/05/12 Mpapaini Night Green 41 
16 02/05/12 Mpapaini Night Green 39 
17 03/05/12 Mpapaini Night Green 40 
18 04/05/12 Mpapaini Night Green 38 
19 05/05/12 Mpapaini Morning Green 39 
20 05/05/12 Mbuyuni Night Green 39 
21 20/05/12 Mbuyuni Morning Green 39 
22 20/05/12 Mpapaini Night Green 40 
23 22/05/12 Mpapaini Night Hawksbill 28 
24 27/05/12 Mpapaini Night Hawksbill 29 
25 06/06/12 Mpapaini Night Green 40 
26 11/06/12 Mpapaini Morning Green 42 
27 26/06/12 Mpapaini Evening Hawksbill 28 
28 28/06/12 Mpapaini Morning Green 40 
29 04/07/12 Mpapaini Morning Green 40 
30 10/07/12 Mpapaini Night Green 28 
31 12/07/12 Mpapaini Night Hawksbill 28 
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32 14/07/12 Mpapaini Night Hawksbill 29 
33 16/07/12 Mpapaini Morning Green 36 
34 16/07/12 Mpapaini Night Green 41 
 
2013      
1 20/01/13 Mbuyuni Morning Hawksbill 24 
2 01/02/13 Mpapaini Night Green 39 
3 01/02/13 Mbuyuni Night Hawksbill 30 
4 05/02/13 Mpapaini Night Green 40 
5 14/02/13 Mbuyuni Afternoon Green 42 
6 16/02/13 Mpapaini Morning Hawksbill 28 
7 05/04/13 Mpapaini Night Green 39 
8 10/04/13 Mpapaini Night Green 40 
9 12/04/13 Mpapaini Night Green 42 
10 16/04/13 Mpapaini Night Hawksbill 26 
11 21/04/13 Mpapaini Morning Green 40 
12 27/04/13 Mpapaini Night Hawksbill 29 
13 01/05/13 Mpapaini Night Green 40 
14 06/05/13 Mpapaini Morning Green 44 
15 10/05/13 Mpapaini Morning Hawksbill 28 
16 27/05/13 Mpapaini Night Green 39 
17 16/11/13 Tiwani Night Green 40 
18 23/11/13 Mpapaini Night Green 42 
 
2014      
1 07/02/14 Mbuyuni Night Green 42 
2 20/02/14 Mbuyuni Night Green 42 
3 03/03/14 Mbuyuni Night Green 42 
4 10/03/14 Mbuyuni Night Green 40 
5 20/03/14 Mpapaini Morning Hawksbill 28 
6 06/04/14 Mpapaini Night Green 42 
7 23/04/14 Mpapaini Night Green 41 
8 01/05/14 Mpapaini Night Hawksbill 30 
9 06/05/14 Mpapaini Morning Green 40 
10 07/05/14 Mpapaini Night Hawksbill 28 
11 20/05/14 Mpapaini Night Green 40 
12 26/05/14 Mpapaini Night Hawksbill 28 
13 09/06/14 Mpapaini Night Hawksbill 28 
14 11/06/14 Mkadini Evening Green 44 
15 22/06/14 Mpapaini Night Green 29 
16 01/07/14 Mpapaini Night Green 42 
17 07/07/14 Mpapaini Night Green 40 
18 05/08/14 Mpapaini Night Hawksbill 27 




2015      
1 06/02/15 Mpapaini Night Green 45 
2 08/02/15 Mpapaini Evening Hawksbill 29 
3 10/02/15 Mpapaini Night Green 45 
4 12/02/15 Mpapaini Night Green 46 
5 14/02/15 Mpapaini Morning Hawksbill 26 
6 15/02/15 Mpapaini Night Hawksbill 29 
7 10/03/15 Mpapaini Night Green 40 
8 15/03/15 Mpapaini Night Green 42 
9 02/05/15 Mpapaini Night Green 44 
10 28/12/15 Mpapaini Evening Green 42 
 
2016      
1 06/04/15 Mpapaini Morning Green 40 
 
Hatching        







2002        
1 08/05/02 Mbuyuni 9.00am Green 112 108   4 
2 24/05/02 Mpapaini 9.00am Green 158   76 82 
3 24/05/02 Tiwani 10.00am Green 122 119   3 
4 27/05/02 Mpapaini 05.00pm Green 117 109   8 
5 19/06/02 Mpapaini 5.30pm Green 101   80 21 
6 19/06/02 Mpapaini 5.30pm Green 183 180   3 
7 21/06/02 Mpapaini 7.00am Green 102   94    9 
8 26/10/02 Mkadini 6.30am Green 146 139    7 
9 01/12/02 Mpapaini 8 Green 136 106  30 
10 15/12/02 Mpapaini 6.30am Green   93   30  63 
11 20/12/02 Mpapaini 2.00pm Green 130   66  64 
 
2003        
1 15/02/03 Mbuyuni 8.00am Hawksbill 188 149    8 
2 16/02/03 Mpapaini 7.30am Hawksbill 131 119   12 
3 17/02/03 Mbuyuni 6.00am Hawksbill 182 100   82 
4 22/03/03 Mpapaini 6.30am Hawksbill 105   96     9 
5 24/03/03 Mpapaini 7.00am Hawksbill 105   96     9 
6 24/03/03 Mpapaini 8.30am Green 153   63   21 
7 04/04/03 Mpapaini  Green    
8 05/04/03 Mpapaini 6.00am Green 134 109 117 
9 13/04/03 Mpapaini 7.30am Green 109   55   12 
10 13/04/03 Mpapaini 7.00am Hawksbill 100   96     4 
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11 27/04/03 Mpapaini 5.00pm Hawksbill   85   54 31 
12 01/05/03 Tiwani 8.30pm Green 146  81 65 
13 04/05/03 Mpapaini Morning Green 130 102 28 
14 10/05/03 Mpapaini 8.30pm Green 178 166 12 
15 10/05/03 Tiwani 8.30pm Green 151   90 61 
16 17/05/03 Mpapaini  Green 180 180   0 
17 27/05/03 Mpapaini 7.30am Green 127 125   2 
18 28/05/03 Tiwani 7.30am Green   46  46 
19 29/05/03 Tiwani 9.30am Green 130 124   6 
20 29/05/03 Mpapaini 9.30am Green 145   82 63 
21 02/06/03 Mpapaini 7.30am Green 124   44 80 
22 04/06/03 Tiwani Evening Green 135 110 25 
23 10/06/03 Tiwani Night Green 126 109 17 
24 03/07/03 Tiwani Morning Green 145 133 12 
25 06/07/03 Tiwani Night Hawksbill 157 154   3 
26 06/07/03 Mpapaini Night Green 157 153   4 
27 29/07/03 Tiwani Morning Green 160 153   7 
28 25/08/03 Tiwani Morning Green 132 126   6 
29 07/09/03 Tiwani Morning Hawksbill 119 106 13 
 
2004        
1 16/02/04 Mbuyuni Night Green 140 110 30 
2 29/02/04 Mpapaini Night Green 148 122 26 
3 15/03/04 Bendera beach Evening Hawksbill 102   98   4 
4 26/03/04 Mpapaini Night Green 142 134   8 
5 26/04/04 Coral Corridor Night Hawksbill 200 178 21 
6 26/04/04 Coral Corridor Night Hawksbill 130 118 12 
7 26/04/04 Mbuyuni  Hawksbill    
8 26/04/04 Mbuyuni  Green    
9 26/04/04 Mpapaini Evening Green 118 116   2 
10 05/05/04 Mbuyuni Night Hawksbill 120 120   0 
11 06/05/04 Mpapaini Morning Green 200 182 18 
12 07/05/04 Mpapaini Morning Hawksbill 136 125   7 
13 23/05/04 Mpapaini Morning Green    
14 24/05/04 Mpapaini Morning Green 180 178   2 
15 29/05/04 Mpapaini Morning Hawksbill 117 111   6 
16 23/06/04 Mpapaini Morning Green    
17 23/06/04 Mpapaini Morning Green    
18 23/06/04 Mpapaini Morning Green 162 141 21 
19 02/07/04 Mpapaini Evening Green 122   98 24 
20 07/07/04 Mpapaini Evening Green 120 114   6 
21 10/07/04 Mpapaini Evening Green 102 102   0 
22 12/07/04 Mpapaini Night Green 125 102 23 
23 15/07/04 Mpapaini Morning Hawksbill 157 145 12 
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24 22/07/04 Mpapaini Morning Green 142 139   3 
25 23/07/04 Mpapaini Morning Green 103   98   5 
26 12/08/04 Mpapaini Morning Hawksbill   90   76 14 
27 16/08/04 Mpapaini Morning Green 116 107   9 
 
2005        
1 01/02/05 Mbuyuni Morning Green 127 109   3 
2 09/02/05 Mpapaini Evening Green 123 92 24 
3 20/02/05 Mpapaini Evening Green 138 136   2 
4 20/02/05 Mbuyuni Morning Green 102   97   5 
5 20/02/05 Mpapaini Evening Green 115 100 15 
6 10/03/05 Mpapaini Morning Hawksbill 104   96   8 
7 20/03/05 Mpapaini Morning Green 144 136   8 
8 29/03/05 Mpapaini Morning Green 105   99   6 
9 30/03/05 Mangroves Morning Hawksbill   97   91   6 
10 02/04/05 Mpapaini Morning Green 132 122 10 
11 04/04/05 Mpapaini Morning Hawksbill 101   79 22 
12 24/04/05 Mpapaini Morning Green 189 156 33 
13 04/05/05 Mpapaini Morning Hawksbill 109 106   3 
14 04/05/05 Tiwani Morning Green 139 119 20 
15 24/05/05 Mpapaini Morning Green 108 104   4 
16 04/06/05 Mpapaini Morning Hawksbill 107 103   4 
17 06/06/05 Mpapaini Morning Green 117 111   6 
18 26/06/05 Mpapaini Morning Green 140 137   3 
19 29/06/05 Tiwani Morning Green 126 122   4 
20 09/07/05 Mpapaini Morning Green 142 134   8 
21 10/07/05 Mpapaini Evening Green   91   88   3 
22 23/07/05 Mpapaini Morning Green 102   96   6 
23 02/08/05 Mpapaini Evening Green 122 109 13 
24 27/08/05 Mpapaini Morning Green 180 170   3 
25 02/09/05 Mpapaini Morning Green   84   79   5 
26 04/11/05 Mkadini Morning Green   92   86   6 
27 13/11/05 Mkadini Morning Green 104   98   6 
28 17/11/05 Mkadini Evening Green 114 106   8 
29 24/11/05 Mkadini Morning Green 158 108 50 
30 29/11/05 Mkadini Morning Green 112 103   9 
31 04/12/05 Mpapaini Morning Green 158 120 38 
32 20/12/05 Mkadini Morning Green 182 168 14 
 
2006        
1 10/01/06 Mpapaini Morning Hawksbill 122 118   4 
2 21/01/06 Mpapaini Morning Hawksbill 116 113   3 
3 07/02/06 Mkadini Evening Green 128 119   9 
4 16/02/06 Mpapaini Morning Green 147 142   5 
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5 20/02/06 Mkadini Morning Green 159 127 32 
6 10/03/06 Mpapaini Morning Hawksbill   98   98   0 
7 11/03/06 Mpapaini Morning Hawksbill 126 104 22 
8 18/03/06 Mpapaini Evening Green 156 139 17 
9 20/04/06 Mpapaini Morning Green 194 186   8 
10 21/04/06 Mpapaini Morning Green 167 150 17 
11 22/04/06 Mpapaini Morning Hawksbill 109 107   2 
12 22/05/06 Mpapaini Morning Green 168 157 11 
13 23/05/06 Mpapaini Morning Hawksbill 114 108   6 
14 14/06/06 Mpapaini Morning Green 177 170   7 
15 15/06/06 Mpapaini Morning Hawksbill 157 149   8 
16 15/06/06 Mpapaini Morning Green 191 186   5 
17 21/06/06 Mpapaini Morning Green 162 153   9 
18 16/07/06 Mpapaini Morning Green 164 160   4 
19 25/07/06 Mpapaini Morning Green 149 134 15 
20 30/07/06 Mpapaini Morning Green 139 138   1 
21 30/07/06 Mpapaini Morning Green 172 169   3 
22 02/08/06 Mpapaini Morning Green 198 194   4 
23 05/08/06 Mpapaini Morning Hawksbill 170 168   2 
24 22/08/06 Mpapaini Morning Green 108 103   5 
25 30/08/06 Mpapaini Morning Green 200 198   2 
26 01/09/06 Mpapaini Morning Hawksbill 147 139   8 
27 01/09/06 Mpapaini Morning Green 159 159   0 
28 03/09/06 Mpapaini Morning Green 166 147 19 
29 09/09/06 Mpapaini Morning Green 136 124 12 
 
2007        
1 04/12/07 Mpapaini  Hawksbill 168 156 12 
2 27/04/07 Tiwani  Green 139 138 1 
3 10/05/07 Tiwani  Hawksbill 198 182 16 
4 15/05/07 Mpapaini  Hawksbill 168 156 12 
5 24/06/07 Mpapaini  Green 122 117   5 
6 28/06/07 Tiwani  Green 114   99 15 
7 02/07/07 Mpapaini  Green 117 103   4 
8 04/07/07 Tiwani  Green 122 109 13 
9 07/07/07 Mpapaini  Green 142 134   8 
10 14/07/07 Mpapaini  Green 158 149   9 
11 17/07/07 Mpapaini  Hawksbill 147 142   5 
12 17/07/07 Mpapaini  Green 162 162   0 
13 19/07/07 Mpapaini  Hawksbill 122 120   2 
14 24/07/07 Mpapaini  Green 155 153   2 
15 29/07/07 Mpapaini  Green 143 133 10 
16 29/09/07 Mpapaini  Green 116 107   9 
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17 11/10/07 Mpapaini  Green 127   92 35 
18 16/10/07 Mpapaini  Green 198 144  54 
 
2009        
1 10/04/09 Mpapaini Evening Green   84   81   3 
2 19/04/09 Mpapaini Night Green   92   90   2 
3 24/04/09 Mpapaini Morning Green    
4 10/05/09 Mbuyuni Night Green 113 107   6 
5 23/05/09 Mpapaini Night Green   62   59   3 
6 27/05/09 Mpapaini Evening Green 104   97   7 
7 02/06/09 Mpapaini Evening Green 113 105   8 
8 07/06/09 Mpapaini Night Hawksbill 139 128 11 
9 30/06/09 Mpapaini Evening Green 127 121   6  
 
2010        
1 13/03/10 Mpapaini Night Green 127 119   8 
2 29/03/10 Mpapaini Night Green 142 128 14 
3 28/04/10 Mpapaini Night Green 112 102 10 
4 17/05/10 Mpapaini Morning Green   73   62 11 
5 21/05/10 Mpapaini Night Green 101   86 15 
6 28/05/10 Mpapaini Night Green 114 108   6 
7 31/05/10 Mpapaini Morning Green 126   94 32 
8 10/06/10 Mpapaini Evening Green   73   71   2 
9 12/07/10 Mpapaini Night Green 106   98   8 
10 15/07/10 Mpapaini Night Green 117 106 11 
 
2011        
1 17/02/11 Mpapaini Night Green 109   92 17 
2 20/02/11 Mpapaini Night Green   98   81 17 
3 21/02/11 Mbuyuni Night Green   96   86 10 
4 10/03/11 Mpapaini Night Green   93   84   9 
5 26/03/11 Mpapaini Morning Green 104   91 13 
6 28/03/11 Mpapaini Night Green   72   67   5 
7 16/04/11 Mpapaini Night Green   90   86 4 
8 27/04/11 Mpapaini Night Green 101   76 25 
9 30/04/11 Mpapaini Morning Hawksbill   71   57 14 
10 30/04/11 Mpapaini Night Green 106   97   9 
11 23/05/11 Mpapaini Morning Hawksbill   64   56   8 
12 01/06/11 Mpapaini Night Green 102   94   8 
13 06/06/11 Mpapaini Morning Green   97   93   4 
14 06/06/11 Mpapaini Night Green 122 120   2 
15 07/06/11 Mpapaini Night Hawksbill 142 129 13 
16 09/06/11 Mpapaini Morning Green 113 105   8 
17 12/06/11 Mpapaini Morning Green   96   88   8 
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18 12/06/11 Mpapaini Night Hawksbill 136 119 17 
19 17/06/11 Mpapaini Night Hawksbill 118 102 16 
20 20/06/11 Mpapaini Night Green   89   82   7 
21 10/07/11 Mpapaini Night Green   88   82   6 
22 26/07/11 Mpapaini Morning Green 106   94 12 
23 25/09/11 Mbuyuni Evening Green    
24 25/10/11 Mpapaini Morning Green   72   63   9 
 
2012        
1 17/03/12 Mbuyuni 10:30:00 AM Hawksbill 165 150 15 
2 18/03/12 Mbuyuni Night Hawksbill 141   95 46 
3 02/04/12 Mpapaini Night Green 112   98 14 
4 04/04/12 Mpapaini Night Green   92   88   4 
5 10/04/12 Mbuyuni Night Hawksbill 118 106 12 
6 29/04/12 Mpapaini Night Hawksbill   92   80 12 
7 18/05/12 Mpapaini Evening Green 103   96   7 
8 20/05/12 Mpapaini Morning Green   78   75   3 
9 22/05/12 Mkadini Night Green 107   93 14 
10 28/05/12 Mpapaini Evening Green   84   82   2 
11 29/05/12 Mpapaini Night Green 102   88   4 
12 08/06/12 Mbuyuni Night Hawksbill 162 158   4 
13 30/06/12 Mpapaini Morning Green   63   57   6 
14 02/07/12 Mpapaini Night Green 139 116 23 
15 03/07/12 Mpapaini Night Green 152 146   6 
16 05/07/12 Mpapaini Evening Green 109 107   2 
17 05/07/12 Mpapaini Night Green 112   90 22 
18 06/07/12 Mpapaini Night Green 133 129   4 
19 07/07/12 Mbuyuni Morning Green 194 192   2 
20 24/07/12 Mbuyuni Night Green 149 142   7 
21 26/07/12 Mpapaini Night Green 162 142 20 
22 26/07/12 Mpapaini Night Hawksbill 180 172   8 
23 29/07/12 Mpapaini Night Hawksbill 116 112   4 
24 12/08/12 Mpapaini Morning Green   93   86   7 
25 18/08/12 Mpapaini Night Green 104   88 16 
26 23/08/12 Mpapaini Night Hawksbill   71   65   6 
27 30/08/12 Mpapaini Night Green   86   75 11 
28 10/09/12 Mpapaini Night Green   73   71   2 
29 15/09/12 Mpapaini Evening Green 104   96   8 
30 19/09/12 Mpapaini Morning Hawksbill 116 102 14 
31 25/09/12 Mpapaini Morning Hawksbill 138 123 15 
32 27/09/12 Mpapaini Night Green   69   63   6 





2013        
1 25/03/13 Mbuyuni Night Hawksbill 116 111   5 
2 04/04/13 Mpapaini Morning Green   93   76 17 
3 04/04/13 Mbuyuni Evening Hawksbill 112 103   9 
4 07/04/13 Mpapaini Night Green   86   86   0 
5 11/04/13 Mbuyuni Morning Green 102   94   8 
6 16/04/13 Mpapaini Evening Hawksbill 126 120   6 
7 01/07/13 Mpapaini Night Green 109   97 12 
8 03/07/13 Mpapaini Night Green   87   82   5 
9 03/07/13 Mpapaini Morning Green 112   92 20 
10 16/07/13 Mpapaini Night Hawksbill 137 122 15 
11 22/07/13 Mpapaini Evening Green 106   96 10 
12 27/07/13 Mpapaini Night Hawksbill 122 117   5 
13 01/08/13 Mpapaini Night Green   98   92   6 
14 09/08/13 Mpapaini Night Green 120 117   3 
15 18/08/13 Mpapaini Evening Hawksbill 119 119   0 
16 20/08/13 Mpapaini Night Green 108   89 19 
 
2014        
1 20/04/14 Mbuyuni Night Green 132   88 44 
2 29/04/14 Mbuyuni Morning Green 146 118 28 
3 07/05/14 Mbuyuni Evening Green   73   60 13 
4 07/05/14 Mbuyuni Morning Green 108   47 61 
5 26/05/14 Mpapaini Night Hawksbill   64   56  8 
6 10/06/14 Mpapaini Evening Green   94   82 12 
7 17/06/14 Mpapaini Morning Green 119 117   2 
8 12/07/14 Mpapaini Night Hawksbill 114   94 10 
9 20/07/14 Mpapaini Evening Green   76   74   2 
10 23/07/14 Mpapaini Night Hawksbill 106 100   6 
11 27/07/14 Mpapaini Morning Green   92   86   6 
12 29/07/14 Mpapaini Morning Hawksbill 126 102 24 
13 15/08/14 Mpapaini Night Hawksbill 112 104   8 
14 22/08/14 Mkadini Night Green   91   72 19 
15 28/08/14 Mpapaini Morning Green   67   54 10 
16 10/09/14 Mpapaini Night Green   84   80   4 
17 22/09/14 Mpapaini Morning Green 106   87 19 
18 15/10/14 Mpapaini Night Hawksbill 139 136   3 
19 22/10/14 Mpapaini Morning Green 107   93 14 
 
2015        
1 15/04/15 Mpapaini Night Green   97   86 11 
2 18/04/15 Mpapaini Night Hawksbill 116 108   8 
3 20/04/15 Mpapaini Evening Green 102   96   6 
4 22/04/15 Mpapaini Morning Green 112 109   3 
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5 26/04/15 Mpapaini Night Hawksbill   98   92   6 
6 28/04/15 Mpapaini Night Hawksbill 119 119   0 
7 20/05/15 Mpapaini Night Green 136 119 17 
8 22/05/15 Mpapaini Night Green   96   88   8 
9 20/07/15 Mpapaini Evening Green 116 113   3 
 
2016        
1 04/03/16 Mpapaini Night Green   114  109   5 
 
